This paper is on a constraint-based analysis of morphological processes in Ibibio (Lower cross language of Niger Congo: Nigeria). The study seeks to determine the phonological processes that condition and restrict the position of an affix while specifying where an affix may appear in a string of affixes; examine the influence of a morphological form on the phonological conditions that regulates affix placement in the Ibibio language, as well as determine the constraints that account for the appropriate placement of affixes on reduplicative forms. Leaning on the optimality framework, it was revealed that nouns in Ibibio accept only vowel prefixes which provides an enabling environment for vowel processes to occur in compounding and affixation. We observed that certain phonological forms, like the productive suffix -ke which has differing phonological realisations depending on the structure of the verb in Ibibio, are influenced by the morphological structure of a word while others are not. Certain constraints like the intervocalic constraint, the *[CC] constraint and the harmony constraint are some of the constraints that account for full reduplication in Ibibio. Also, partial reduplication in the Ibibio language adheres to the *complex ons and the NO CODA constraint.
I. INTRODUCTION
Language is a means of verbal communication among humans. Words that are used in communicating messages are formed through a number of processes. This study looks at the morphological processes in Ibibio. The analysis is couched within the framework of Optimality Theory (henceforth, OT) by Prince and Smolensky (1993) in which morphological processes are encoded in phonological constraints on the realisation of surface forms. It is primarily concerned with the phonological realisation of morphological properties and not in the nature of the morphemes themselves; its emphasis is in accounting for the influence of phonotactic restrictions on the phonological realisation of morphological processes.
The restrictions on the environment in which sounds appear are part of what defines the phonology of a language; therefore, sounds are not just combined randomly but they are combined and constrained in a well-defined pattern. Constraints are used in linguistics (in areas such as phonology, syntax and morphology) for representing properties that a linguistic phenomenon or concept must satisfy. Constraints are universal and language specific (i.e. valid for different languages). In essence, constraints stipulate properties that remove structures which are unacceptable to a language. In a constraint-based approach, the surface forms are constrained, forms not conforming to these constraints are rejected.
According to Spencer and Zwicky (2001) , morphological forms when combined can affect each other phonologically but phonology has a more radical influence on morphology because it can determine whether or not some morphemes are combinable at all. As such, some morphological processes of affixation, reduplication, compounding, etc. are restricted to bases with certain phonological characteristics and cannot apply to bases without those characteristics even if they are appropriate on other grounds like (syntax, morphological and semantic).
According to Onwuka (2007) , the relation of phonology and morphology lies in the area of morpho-phonology. At this point, what is considered is the phonological information necessary for morphological analysis and the morphological information necessary for phonological analysis. Therefore, a constraint-based analysis of morphological processes within the framework of optimality theory will look at mechanisms for controlling the size and contents of reduplicative morphemes (reduplication), constraints responsible for the precise placement of affixes, and constraints that account for compounding as a word-formation processes.
Many scholars have looked into the morphological processes in Ibibio but much attention has not been paid to those constraints that limit morpheme combination during word-formation processes and how such constraints determine the kind of morpheme that can occur with the other whether bound or free morpheme. This present study has not enjoyed much inquiry in the Ibibio language. The foregoing dearth of research in optimality account of phonological phenomena in the Ibibio language necessitates this study.
In view of the fact that languages of the world are well ordered, and not randomly distributed in deriving new words from others either through affixation, reduplication or compounding, there are constraints that limit the rules of such combinations. Therefore, this paper seeks to determine the phonological processes that condition the position of an affix and restrictions while specifying where an affix may appear in a string of affixes, examine the influence of a morphological form on the phonological conditions that regulates affix placement in Ibibio, as well as determine the constraints that account for the appropriate placement of affixes on morphological forms.
There are many aspects of grammar which reveal a great deal about morphological structures and its relation to phonology, and there are a lot more morphological processes like borrowing, calquing, etc. However, the present study will be restricted to the morphological categories expressed by affixation, compounding and reduplication. Affixation on the other hand will be restricted to prefixation and suffixation in Ibibio. Its emphasis is on accounting for the influence of phonotactic constraints and lexical exceptionality on the phonological realisation of morphological process.
The Ibibio language is one of the minority languages in Niger Delta area in Nigeria. Although it is spoken by about 4million people (Essien, 1990) , it is not as widely documented as other major Nigerian languages. This work will significantly help the second language learners who may have difficulty understanding the phonotactics of the language as regards word-formation.
II. METHODOLOGY
The researchers collected data through elicitation using the Ibadan 400 word-list which contained nouns, verbs, adjectives adverbs, etc. Some documented materials in the Ibibio language were also consulted. The purpose was to ensure that data collected were accurate and in their standard forms. Data transcription was done using the researcher's intuitive knowledge as a native speaker
III. THEORETICAL STUDIES
The theory of constraint and repair strategies (henceforth, TCRS) is a constraint-based theory propounded by Paradis in 1987. A repair strategy as opposed to a rule-based theory is an operation that applies to a phonological unit or a structure in order to repair the violation of structural or segmental phonological constraint of a universal language or a particular type of language. This repair can take various forms, for example insertion, deletion or modification of linguistic material (Murphy, 2018) .
Declarative phonology is a constraint-based theory propounded by James Scobbie 1993. According to him, declarative phonology (henceforth, DP) provides a radical solution to the interaction problem of constraints. Firstly, in DP all elements of the phonology are constraints, so one only has to characterise constraint interaction but not the interaction of constraints with any other type of element such as the lexicon or rule set. Unlike the TCRS, DP cannot make repairs because this would mean adding or subtracting information from the pool at a point or another, neither can constraints truly conflict, as this would render the constraint pool incoherent. However, in DP, violations are avoided or pre-empted as there is no repair in DP, since that would mean removing a constraint from the constraint pool.
Optimality theory was originally proposed by linguist Allan Prince and Paul Smolensky in 1993 and later expanded by John J. Mccarthy and Prince later in 1993. Although much of the interest in optimality theory has been associated with its use in phonology, the area to which it was first applied, the theory is also applicable to other subfield of linguistics, like syntax and semantics. Optimality theory as a linguistic model proposes that the observed form of a language arises from the interaction between conflicting constraints. In OT, candidates are compared by a hierarchy of violable constraints. The constraint assesses the form of each candidate, how it relates to the input and perhaps other properties. Candidates usually differ in performance on various constraints as such of the two or more candidates, the more harmonic is that which performs better on the highest-ranking constraint that distinguishes between them. Elements of OT include constraints (con); generator (gen) and evaluator (eval).
Generator: (gen, also known as the candidate set) is a mechanism which relates the input to a set of candidate representation. Gen takes an input, and manipulates the input to generate randomly the list of possible outputs or candidates.
Constraints: Constraint according to Kager (1999:5) can be defined as "a structural requirement which satisfies constraints if it fully meets the necessary structural requirements". Constraint provides the criteria in the form of strictly ordered violable constraints used to decide between candidates.
Evaluator: Evaluator on the other hand selects the optimal candidate from a set of candidates created by generator. It chooses the optimal candidate based on constraints and this candidate is the output.
IV. EMPIRICAL STUDIES
Akinlabi and Urua (2000) worked on tone in Ibibio verbal reduplication. The aim of the study was to describe the tonal patterns observed in prefixing reduplication in Ibibio verb, specifically prefixing reduplication in three constructions: the imperative contrastive, the declarative contrastive and the perfective. The optimality theory was used JOURNAL OF LANGUAGE TEACHING AND RESEARCH 243
as the theoretical framework. The researchers provided evidence for the full model of reduplicative identity and fixed segments which results from the realization of a tonal morpheme. According to the researchers, Ibibio is a two-tones plus down-step language. The researchers claim that tone is no different from other aspects of the signal when it comes to reduplicative transfer and this was demonstrated using the correspondence constraint of OT. The researchers in spite of assumptions that tone reduplicates with segments, were of the view that faithful transfer of tone must be independent of faithful transfer of segments. The similarity between the study reviewed and the current study lies in their collective effort to study constraints on reduplicative morphemes in Ibibio. However, they differ in their point of focus. While Akinlabi and Urua (2000) focused on constraints on the tonal tier which according to the researchers, is independent of the segmental tier; the current study looks at constraints on reduplicative morphemes at the segmental level. Mbah (2006) worked on reduplication in Ibibio: an optimality account. The paper studied reduplication in Ibibio, using the correspondence model of the optimality theory. The study investigated how some phonological conditions evident in the language use relevant constraints to achieve their results. The researcher stated that two types of reduplication exist in Ibibio, and these include the complete and partial reduplication which affects only the first CV of the base. According to the researcher, in complete reduplication, elements in the base are wholly copied by the reduplicant, and reduplicants forbid consonant clusters. The study discovered that in places where there are consonant clusters, vowels are inserted between the base and the reduplicant to avoid such clusters. The researcher went on to state that complete reduplication in Ibibio results when a universal constraint MAX BR is not dominated. However, if MAX BR becomes highly dominated, it will result in the emergence of the unmarked segment (TETU), which manifests when some phonological constraints block exact copying of the base by the reduplicant. The similarity between the study reviewed and the current study lies in their collective effort to study constraints on reduplicative morphemes in Ibibio. However, they differ in their scope. While the current study covers a wider scope by looking into constraints on other morphological processes, Mbah (2006) payed attention to reduplication alone.
Mba (2017) worked on hiatus resolution in Igbo. Mba states that the study of hiatus as a concept shows that many languages of the world do not prefer hiatus, some completely avoid it while some devise strategies for resolving it. According to the researcher, hiatus is a phenomenon where two different vowels occurring in a juxtaposition without an intervening consonant have different repair strategies which include vowel assimilation and vowel deletion. The theoretical framework adopted is the optimality theory by Prince and Smolensky. The study according to the researcher seeks to establish the occurrence of hiatus in Igbo as well as identify the hiatus resolution strategies applicable in the language. Finally, Mba (2017) posits that Igbo does not permit hiatus and uses the assimilation and deletion method as strategies for resolving the non-preferred configuration. The study reviewed and the current study differs in their phonological area of study. While the current study looks at constraints on morphological processes, the study reviewed looked at the resolution of hiatus in the Igbo language. However, both studies adopt the optimality theory as a framework for data analysis.
V. THEORETICAL FRAMEWORK
Of the above theories of phonological constraints, Scobbie (1993) states that the TCRS is similar to optimality theory in that it makes crucial use of forms which violate surface constraints but it also differs with the optimality theory in that such forms exist only at abstract intermediate levels. As such constraint violations are always repaired. Deletion is a possible repair strategy, therefore, TCRS is procedural as compared to declarative phonology which is non-procedural. Therefore, when two constraints are violated by a single form in TCRS, two repairs might apply giving different results. However, since the optimality theory allows one to generate language-specific constraints, and constraints can as well be violated to bring out the optimal candidate, we find it a more comprehensive, and adequate framework for this study.
VI. DATA PRESENTATION
This section intends to explain the constraints and phonological conditions that regulate such morphological processes as compounding, reduplication and affixation in Ibibio.
A. Compounding in Ibibio
Ibibio compound words are a combination of two content words. According to Urua (1998) compounds in Ibibio may be classified into two parts: those that have a direct composition of two or more nouns, and those which are derived through verbs. Unlike in English, where different word classes can be utilized in compounding process, compounds in Ibibio are generally nominal-based (Urua, 1998 
B. Reduplication in Ibibio
Ibibio has the complete and partial reduplication. Certain word classes in Ibibio may be derived through the complete reduplication process. Such word classes include: adjectives from nouns, adjectives from adjective, nouns from verbs, adverbs from nouns and adverbs from adjectives (Urua, 1998) . Complete reduplication in Ibibio is productively derived by faithfully repeating the base. The consonants, vowels and tones of the base are completely copied by the reduplicant. In the derived form, one half is the base while the other half is the reduplicant (Mbah, 2006) . Partial reduplication in Ibibio comes in form of a prefix and it involves attaching the repeated part of the word to the base.
From the data below, it is observed that complete reduplication in Ibibio is derived by fully repeating the base. The consonants, vowels and tones are copied by the reduplicant. The new or derived form consists of two parts known as the base and the reduplicant. The identity of the base and the reduplicant is ensured by a set of the base-reduplicant and input-output faithfulness constraints, where faithfulness constraints outrank markedness constraints.
3. 
Data showing reduplication in

C. Affixation in Ibibio
Josiah and Udoudom (2017) observes that most grammatical properties in Ibibio are indicated through the prefixation process. Essien (1990) states that in Ibibio inflectional morphemes are characterised by prefixes while derivational morphemes are typically suffixes. One major feature of the Ibibio language is that it is an agglutinative language. That is, it is capable of forming new words by taking other words or affixes without changing the form of the root.
a. Data showing prefixation in 1bibio
Nouns formation in Ibibio through prefixation. 
Verb
A. Optimality Account of Compounding in Ibibio
From the data in (a), (c) and (g) above, it can be observed that consonant weakening is a phonological process found in the Ibibio language and this occurs when a consonant sound occurs in-between two vowel sounds at morpheme or word boundary (intervocalic environment). The voiceless plosive /k/ in an intervocalic environment will become either /ʁ/ or /R/ depending on the [ backness] of the preceding vowel sound. The leading constraints will account for intervocalic weakening in Ibibio.
The asterisk (*) denotes that a structure is unacceptable. Constraints are arranged across the top of the tableau in a hierarchy of decreasing importance from left to right. Also, shading shows constraints that are immaterial to the selection of the optimal candidate (especially those below a constraint for which a fatal violation is incurred). From tableau 2 above, it is observed that the markedness constraint License (voice) is ranked above the faithfulness constraint. It is also ranked above the [+back +syll] [ʁ] constraint. This is because the constraint License (voice) prohibits the occurrence of oral stops in an intervocalic environment while the [-back +syll] [ʁ] determines what feature the consonant sound takes in an intervocalic environment based on the backness or frontness of the preceeding vowel sound. As such, candidate (a) emerges the optimal candidate because it satisfies the two highly ranked constraints.
Consonantal weakening in intervocalic position
Vowel deletion in compounding
In Ibibio, wherever two vowels occur in juxtaposition at word boundary, one of the vowels is deleted. Here, the vowel height constraint comes into consideration. This constraint states that where there is a -high and + high vowel In tableau 3 above, candidate (c) and candidate (d) are ruled out because the incur fatal violation on the highest ranked constraint as such cannot emerge winner. Candidate (a) therefore is the optimal candidate because it satisfies a highly ranked constraint and only violates a low-ranking constraint.
Constraint showing vowel assimilation in compound words.
According to Urua (2007) , assimilation rather than deletion occurs when adjacent vowels bear non-identical tones. But in noun plus noun construction, complete vowel assimilation takes place even in the midst of identical tones. Example as seen in data (b) and (d). The leading constraints are generated for an OT analysis No hiatus: Two adjacent vowels cannot be associated to different features (assimilation to a following high vowel) Max-IO: Every segment in the input has a correspondent in the output (no deletion) Dep-IO: Every segment in the output should have a corresponding segment in the input (no insertion). In tableau 4 above, it is observed that a markedness constraint is ranked above faithfulness constraints. This is because the structural well-formedness of an output ranks above its correspondence to the input. In Ibibio, the "No Hiatus constraint" can be resolved through assimilation process but, the vowel segment V 1 must assimilate to the following high vowel. In the analysis above, candidate (a) is ruled out because it incurs a fatal violation of a highly ranked constraint. Candidate (c) violates the high-ranking constraint by assimilating to the preceding mid vowel /e/ instead of the following high vowel /i/. Therefore, candidate (b) emerges the optimal candidate. TABLEAU Here, candidate (a) is the optimal candidate while candidate (c) is the worst of all the candidates. It violates all constraints except *VC#V. It violates Max-IO because of the presence of the uvular trill /R/ in the reduplicant, which does not correspond to the base. It violates Ident-BR (place) because /R/ is an uvular sound while /t/ is an alveolar sound, as such do not agree in place. Candidate (a) is optimal because it satisfies all high-ranking constraints. TABLEAU 7 Keed + keed 'one each' Red + keed Max-IO *C#C *VC#V Dep IR ☞a. Keeɾekeed * b. kee keed *! * c. keedkeed *! In tableau 7 above, candidate (a) emerges the optimal candidate having violated a low ranked constraint. Candidate (C) has violated only one constraint which is *CC (no consonant cluster at word boundary) but it cannot become the optimal candidate because it incurs a fatal violation on highly ranked markedness constraints.
Partial reduplication
Partial reduplication in Ibibio repeats only the first CV of the base. However, there are modifications in certain instances. The following constraints will suffice for partial reduplication in In Ibibio, the well-formedness constraint NO CODA must be ranked higher than the MAX-BR so as to result in partial reduplication. Here, candidate (b) being the optimal candidate violates only the Max-BR constraint. Candidate (c) is ruled out because it violates *complex ons and the No Coda constraint. In Ibibio, codas are allowed in the base but not in the prefixal reduplicant. Also, complex ons is allowed at the base but not in the reduplicant.
C. Affixation in Ibibio 1. Optimality account of prefixation Ibibio
In Ibibio, prefixation is productive and gives rise to inflections as well as derivations. However, there are certain constraints that account for prefixation in Ibibio. Therefore, the following constraints will suffice for an OT analysis of prefixation in Ibibio.
No 
Optimality account of suffixation in Ibibio
Suffixation is a well constrained phenomena in Ibibio. The -ke morpheme which appears to be the most productive suffix in Ibibio has different melodic realizations which is dependent on the structure of the verb (Urua, 2007 
VIII. SUMMARY OF FINDINGS AND CONCLUSION
This study examines a constraint-based analysis of the connection between phonology and morphology in the Ibibio language and shows the effect of phonology on morphology. Findings reveal that in the Ibibio language, the placement of affixes in a reduplicative form are well constrained, this implies that reduplicants are not randomly affixed to the base. Reduplicants in the Ibibio language are affixed to the left, as such occur as prefixes. In full reduplication, elements are completely copied by reduplicant. Certain constraints like the intervocalic constraint which prohibits the occurrence of intervocalic stops, the *[CC] constraint which requires that an epenthetic vowel be introduced to break consonant clusters and the harmony constraint which requires that such vowel must harmonise with the vowel of the basereduplicant, are some of the constraints that account for full reduplication in the Ibibio language. Also, partial reduplication in the Ibibio language adheres to the *complex ons and the NO CODA constraint. These constraints prohibit codas and complex onsets in the reduplicant, even though it is permitted in the base.
The study observes that nouns in the Ibibio language accept only vowel prefixes, therefore, it provides an enabling environment for vowel processes to occur in compounding and affixation. Some of the phonological processes that condition word formation processes in Ibibio include: vowel assimilation, vowel insertion, intervocalic weakening, vowel harmony, etc. The study also observes that certain phonological effects are influenced by the morphological structure of a word while others are not. For instance, the productive suffix -ke has differing phonological realisations depending on the structure of the verb.
In conclusion, the study confirms that word formation processes in Ibibio are well patterned and not randomly distributed. In the study, it was observed that compounding, reduplication and affixation cut across phonology, morphology interface. Morphologically, they are processes for language enrichment, where new words are produced from existing ones. Phonologically, compounding, reduplication and affixation are regulated by certain phonological conditions which have to comply to with the phonotactic constraints of the Ibibio language. In this work, we also observed that phonological conditions used to realise morphological constructions are essentially the same for compounding, reduplication and affixation in Ibibio.
